SUMMARY In view of the anomalous expression of blood group and related antigens in the gastric mucosae of patients with malignant and premalignant diseases of the stomach, and the potential clinical value of their measurement, a preliminary study has been performed on the blood group antigens A, B, H, Lea, Leb, and I(Ma) in glycoprotein rich extracts of the resting and tetragastrin stimulated gastric juice of patients without evidence of gastric cancer. The aim has been to assess whether the antigenic profiles known to distinguish the gastric mucosae of secretors from those of non-secretors are reflected in the glycoproteins of gastric juice. Antigenic profiles which distinguish secretors from non-secretors were observed in the stimulated rather than the resting gastric juice as follows: the A, B or H antigens but not I(Ma) were strongly expressed in the glycoproteins of secretors, while I(Ma) was the antigen characteristic of nonsecretors. On the other hand, there was considerable overlap in the Lea and Leb antigen values in the resting and stimulated gastric juice of secretors and non-secretors. Among these antigens, I(Ma) is known to appear as a neo-antigen in the gastric mucosae of secretors with malignant and premalignant diseases of the stomach. Thus this antigenic determinant is potentially a clinically useful marker in the gastric juice of 75% of the population who are secretors. The clinical value of the levels of this antigen in the gastric juice now deserves investigation.
It is well established' that glycoproteins of the gastric mucosa normally express the blood group A, B H, Lea, Leb, and I(Ma) antigens in accordance witl the red cell type and the secretor status of individuals. In secretors, these glycoproteins express the A, B, H, and Leb antigens. On the other hand, in nonsecretors (due to the absence of the blood group H-fucosyltransferase in the epithelial cells) these antigens are lacking; instead, antigens associated with their biosynthetic precursors-namely, I(Ma) and Lea antigens-are expressed. These genetically predicted patterns of antigen expression often change in gastric cancer tissues. The changes are most readily detected in secretors in whose tumours the A, B, H, and Leb antigens may be diminished or deleted (possibly due to incomplete biosynthesis2 of carbohydrate chains), and an increased expression of the I(Ma) and Lea antigens often occurs. 3 Thus glycoproteins extracted from the gastric tumours of secretors acquire some of the antigenic characterisAccepted for publication 6 November 1984 tics that are normally associated with the mucosal glycoproteins of non-secretors. By means of immunofluorescence, Kapadia et al4 have shown that anomalous expression of these carbohydrate antigens is not confined to gastric cancer cells but also occurs in focal areas of the gastric mucosa in patients with chronic benign gastric pathology, especially those with intestinal metaplasia, which is regarded by some to be a preneoplastic condition. These observations have raised the possibility that changes in the patterns of expression of these blood group related antigens may be valuable as early biochemical markers of neoplastic and preneoplastic states. 4 The appearance of new antigens rather than a reduction of normally expressed antigens would be ideal for the screening and follow up of populations at risk of developing gastric cancer. Thus if the I(Ma) and Lea antigens could be reliably detected as "neo-antigens" in aspirates of the gastric juice of secretors (as in their mucosal glycoproteins) they would be potentially useful antigenic markers in 75% of the population who are secretors. In stimulated gastric juice, however, the normal pat-studied (Table 1) . After overnight fasting, the gas- The distinction between secretors and non-secretors could be clearly made using stimulated but not the resting gastric juice (Fig. 2) . In the resting gastric juice extracts there was low expression of this antigen in two of the three non-secretors studied, and substantial activity was found in three of the 11 secretors. In contrast, in the stimulated gastric juice this antigen was strongly expressed only in the nonsecretors. (Fig. 3) . The same could not be said about the H antigen in group 0 persons: a distinction of secretors from non-secretors could be made only using stimulated gastric juice. The reactivities with Ulex lectin, which recognises the type 2 based H structure (Fig. 1 ), were extremely low in the resting juice of two of the four group 0 secretors (Fig. 4) . In most of the secretors of blood groups A, B, or AB reactivities with Ulex lectin were also lower in the resting than in the stimulated gastric juice (Fig. 5) .
BLOOD GROUP A, B, AND H ANTIGENS
The H activity, as determined with Bombay serum, which recognises predominantly type 1 based blood group antigen, was also low in the resting juice of two of the four group 0 secretors, and increased after tetragastrin stimulation (Fig. 4) . The reactivities in the group A, B, and AB secretors were variable; there was increased reactivity in five of these patients after stimulation and a reduced reactivity in the remaining six (Fig. 5) . There was an unexpected reactivity in the resting juice of a group O non-secretor (case 1794) but not in the stimulated gastric juice from this patient.
LEa AND LEb ANTIGENS With the exception of two cases there was little difPicard, Hotta, Feizi ference in the expression of these antigens between the resting and stimulated extracts, and there was no clear distinction between secretors and nonsecretors (Fig. 6) . The non-secretor patient with a high Leb value in the resting but not in the stimulated juice was case 1794, whose resting juice also showed high blood group H activity.
Discussion
The antigenicity of glycoproteins of the gastric juice may be affected by (a) degradation of the carbohydrate chains and (b) contamination with salivary, pancreatic, and intestinal secretions. Both of these possibilities are more likely to occur in the resting gastric juice. The saliva is a rich source of I(Ma) antigen9 (Feizi T, unpublished observations) , and pancreatic secretions contain blood group A, B, and H activities both in secretors and non-secretors. ' °T hus salivary contamination may contribute to the high levels of I(Ma) activities noted in the resting gastric juice of secretors, and pancreatic juice contamination may have been responsible for the unexpected finding of H (Bombay) antigen activity in the resting gastric juice of one of the group 0 nonsecretors.
While the A and B antigen activities were well preserved in the resting gastric juice, there was evidence of substantial degradation of the blood group H determinant in the samples of resting gastric juice '7 4 c9, sSS 4' Fig. 6 Haemagglutination inhibition assays with anti-Le' and -Leb antibodies using glycoprotein extracts ofresting and stimulated gastric juice ofpatients included in these studies. Symbols as in Fig. 2 The finding of lower I(Ma) levels in the resting gastric juice of non-secretors than in their stimulated gastric juice suggests that degradation of terminal ,81-4 linked galactose residues may also occur in the shed gastric glycoproteins.
As discussed above, the A and B antigenic determinants were well preserved in the resting gastric juice. Thus any loss of the fucose residues that may occur in the resting juice did not affect perceptibly the expression of the A and B antigens. Although the presence of the al-2 linked fucose is essential for the transfer of blood groups A and B associated N-acetylgalactosamine and galactose residues respectively by the A and B glycosyl transferases, the presence of the fucose residues may not be essential for reactivity with anti-A and anti-B anti- The present studies show that levels of I(Ma) antigen in stimulated gastric juice clearly distinguish secretors with low or undetectable levels from nonsecretors with high levels of this antigen. Studies of this antigen as well as a number of hybridoma defined, blood group related carbohydrate antigens, reviewed elsewhere '2 13 should now be performed* using the stimulated gastric juice of patients with known neoplastic or pre-neoplastic changes in the gastric mucosa, in the hope of assessing their value as early biochemical markers of malignant or premalignant disease of the gastric mucosa. ' The type 1 based antigens recognised by hybridoma antibodies FC 10-2 '' and 19-9'5 are also potentially useful antigenic markers which have been found as normal components in glycoprotein extracts of the gastric mucosa in nonsecretors and as tumour associated antigens in those of secretors.'6 The latter antigen could not be assayed in the present studies because the acid pH during the pepsin digestion procedure results in a substantial loss of the sialic acid residues.
